Preparation of scaffolds from human hair proteins for tissue-engineering applications.
Human hair proteins were isolated and purified for the fabrication of tissue-engineering scaffolds. Their cellular compatibility was studied using NIH3T3 mice fibroblast cells. The proteins were characterized using FTIR spectroscopy, sodium dodecyl sulfate-polyacrylamide gel electrophoresis for molecular weights and two-dimensional polyacrylamide gel electrophoresis for their isoelectric points (pIs). The molecular weights of keratins were in the range of 40-60 kilo-Daltons (kDa) and of matrix proteins were in the range of 15-30 kDa. The pIs of keratins were found to be in the range of 4.5-5.3. Sponges of the proteins were formed by lyophilization. Scanning electron microscopy was performed to examine the surface. Swelling studies were carried out in phosphate buffer saline at physiological pH 7.4. The hydrophilic character of the protein surface was studied by determining an average contact angle, which came to be 37 degrees. The wells of tissue culture plates were coated with these proteins for studying the attachment and morphology of the cells. The protein detachment study was done to ensure the adsorption of proteins on the wells until the completion of the experiments. The cellular growth on a protein-coated surface showed three-dimensional 'bulged' morphology due to cell-cell and cell-matrix contacts. The sponges of human hair proteins supported more cells for a longer period than control. The morphology and cell proliferation studies exhibited by NIH3T3 cells on these proteins have shown their potential to be used as tissue-engineering scaffolds with better cell-cell contacts and leucine-aspartic acid-valine (LDV)-mediated cell-matrix interactions.